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(57)Abstract: || 
PROBLEM TO BE SOLVED: To decrease the number of 1 
bits needed for one entry of the routing table by storing 
information on the difference between the IP address of 
a master node and the IP address of a slave node in a 
Patricia tree in the routing table and retrieving routing 
information on the destination IP address that an IP 
packet has. 

SOLUTION: A deformed tree is constituted, by 
converting an 8-bit length Patricia tree into 4-bit length 
difference information. In the routing table corresponding 
to the deformed tree, the difference 01** between an 
entry B and an entry A as its parent node is stored as 
difference information of a table of, for example, the 
entry B and the number 2 of effective bits of the 
difference is stored. Furthermore, the difference 11111111 between the entries A and E 
cannot be represented with four bits, so that a repeating node F is inserted between the 
entries A and E. Consequently, the deformed tree obtained by converting the Patricia tree and 
the routing table can be generated to reduce the memory quantity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an economical search method especially about the 
search method of the routing table at the time of the node of IP communication network performing 
routing. 
[0002] 

[Description of the Prior Art] The die length of PURIFIKUSU of the IP address of the IP address itself 
and its node is set to the node of IP communication network, respectively. Drawing 1 is drawing 
showing the conventional example, and drawing 1 (a) shows the example of the conventional routing 
table corresponding to [ in drawing 1 (b) ] the PATORISHIA tree of drawing 1 (a) for the example of a 
PATORISHIA tree. In this example, Entry X (X=A, B, ...) is an identifier which distinguishes a node 
uniquely, it is the bit length N= 8 of an IP address, and those values are [ * expresses the part which 
does not belong to PURIFIKUSU among IP addresses and ] 0 or 1 . 

[0003] The routing table search method using a PATORISHIA tree is as follows. The bit (here 2) 
equivalent to the die length of high order PURIFIKUSU of the IP address and destination address which 
a certain node (for example, node of the entry A of drawing) shows is measured. Retrieval is ended as 
information which searches for information, such as the NeXT hop which the table corresponding to the 
node which was in agreement immediately before has when not in agreement, and when in agreement, 
information, such as the NeXT hop which the table corresponding to the node (node of Entry A) has, is 
read and recorded. 

[0004] Next, when it moves to the child node (drawing Entry B or an entry (E)), and retrieval is 
continued, when a child node exists, and a child node does not exist with the value with reference to the 
bit (here 3rd bit) of the 1st [ +] die length of high order PURIFIKUSU of a destination IP address, 
retrieval is ended and it considers as the information which searches for information, such as the NeXT 
hop which recorded. 

[0005] The conventional routing table stored the information which shows the die length of 
PURIFIKUSU of the IP address of the node on a PATORISHIA tree itself, and the IP address of the 
node, and the information on other (for example, the index to degree entry, NeXT hop, etc.) about one 
entry, as shown in drawing 1 (b). In such conventional routing table, R bits showing information, such 
as N bit (at IPv4, it is 128 in 32 bits and IPv6 bit) which expresses an IP address about one entry, a 
log2Nbit showing the die length of PURIFIKUSU, and the NeXT hop, were needed. At IPv6, it is 128, 
Since it was a bit, when the conventional routing table was created and this was stored in memory, there 
was a problem of 135+R bits per one entry having been required, and requiring the amount of memory 
great as the whole. 
[0006] 

[Problem(s) to be Solved by the Invention] In view of the above troubles, the purpose of this invention 
reduces the number of bits required for per one entry of routing table, and is to offer an economical 
routing table search method. 
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[0007] 

[Means for Solving the Problem] in order that the routing table search method of this invention may 
attain the above-mentioned purpose — routing table -- the difference of the IP address of the parent node 
on a PATORISHIA tree, and the IP address of the child node of that information - memorizing - this 
difference — it is characterized by retrieving the routing information on the destination IP address which 
an IP packet has based on information. 

[0008] the routing table search method of this invention — setting — said difference — when information 
is from j bits of high orders of the destination IP address which an IP packet has to a high order j+k bit, 
it is desirable to memorize j and k. moreover, said difference — the case where information is the bit 
length below M bit shorter than the bit length of an IP address - difference — information — the routing 
table of a child node ~ memorizing — said difference — the case where information exceeds M bit — 
between a parent node and child nodes — every M bit — a junction node — preparing — difference - it is 
desirable to memorize information to the routing table of each junction node and the routing table of a 
child node. 

[0009] the difference of the IP address which the parent node which replaces routing table with an IP 
address according to the routing table search method of such this invention, and is on a PATORISHIA 
tree has, and the IP address which the child node of the parent node has — only information is 
memorized, this difference — in expressing as information j bits of from high orders of the destination IP 
address of N bit length which an IP packet has to a high order j+k bit, a log2Nbit is provided about j, a 
log2M bit tooth space is provided for a table about k, and it memorizes j and k on it. In this case, j may 
be stored in a register. 

[0010] this difference — when information is larger than the tooth space provided for routing table, a 
junction node is added between the parent node of routing table, and a child node, this junction node — 
difference — it has only M bits of informational high orders, difference — information — M bit and 2 — 
the case where it cannot express with M bits .. a pieces and .. a junction node - two pieces, three .. a+1 
piece, and ..as — it adds continuously, namely, difference — the case where information cannot express 
with M bit — the difference between a parent node and a child node » M bits of informational high 
orders — the 1st junction node — storing — a degree — the difference between the 1st junction node and a 
child node — M bits of informational high orders are stored in the 2nd junction node, adding a junction 
node like the following ~ the difference between a parent node and a child node ~ information is stored 
in two or more junction nodes and child nodes. 

[001 1] The approach of searching the destination IP address which an IP packet has using routing table 
Longest-first PURIFIKUSU is searched using the tree which transformed the PATORISHIA tree, the 
difference of the child node and parent node which routing table has in case it moves from the parent 
node of a PATORISHIA tree to a child node — information ~ and the difference — the register showing 
information being from j bits of high orders of an IP address to a high order j+k bit, and routing table 
information — from j bits of high orders of read-out and a destination IP address up to a high order j+k 
bit - difference ~ it collates with information. 

[0012] the information which a table should have about one entry by this — difference ~ M bit and 
difference showing information -- it is log2 N+log2M bit and R bits of other information for information 
to express even what bit from the what bit high order of an IP address, and the width of face of routing 
table can be reduced remarkably. 
[0013] 

[Embodiment of the Invention] Next, the example of this invention is explained. Drawing 2 is drawing 
showing the deformation tree by the search method of this invention, and drawing 3 is drawing showing 
the example of the routing table corresponding to the deformation tree of drawing 2 . the PATORISHIA 
tree of the bit length N= 8 which showed drawing 2 in detail to drawing 1 (a) ~ this invention — the 
difference of 4 bit length — the deformation tree changed into information is shown. 
[0014] a child node ~ the difference of the child node and parent node - since information is stored ~ 
the difference of the table of for example, the entry B ~ memorizing to information the difference of 
Entry B and the entry A which is the parent node, i.e., 01 **, the number of effective bits of difference 
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memorizes 2. moreover, the difference which the difference of Entry A and Entry E is 111111, and was 
prepared in the routing table of this example — 4 bits which is a tooth space for memorizing information 
~ this difference — since information cannot be expressed, the junction node F is inserted between Entry 
A and Entry E. the junction node F — the difference of Entry A and Entry E — the difference prepared in 
routing table among information ~ 1111 for 4 bits which are a tooth space for memorizing information - 
- difference — it memorizes as information and the four effective bits are memorized, furthermore, the 
difference of the junction node F and Entry E -- 1 1 ** -- it is the difference ~ the difference by which 
information was prepared in routing table — since it can express by 4 bits which is a tooth space for 
memorizing information — the difference of the entry E of routing table -- 1 1 ** is memorized to 
information and two effective bits are memorized. By performing the same processing as the following, 
the deformation tree and routing table which were changed from the PATORISHIA tree can be created. 
[0015] Each item of the other information on the routing table of drawing 3 has following semantics. 0E 
is a value which shows the existence of the existence of the child node whose retrieval bit is 0, for 
example, when it exists, it has 1, and when it does not exist, it has the value of 0. The zero address 
shows the address with which the entry of the child node exists, when the child node whose retrieval bit 
is 0 exists. The number of bits which this term needs is decided with the number of the entries of a table. 
IE is a value which shows the existence of the existence of the child node whose retrieval bit is 1, for 
example, when it exists, it has 1 , and when it does not exist, it has the value of 0. The single address 
shows the address with which the entry of the child node exists, when the child node whose retrieval bit 
is 1 exists. The number of bits which this term needs is decided with the number of the entries of a table. 
Here, a retrieval bit means the next bit of the bit of the last referred to by the node among the destination 
IP addresses of the IP packet which reached the node, and, thereby, branching to a child node is decided. 

[0016] Drawing 4 is drawing showing the example of the routing table search method of this invention 
using the example of routing table shown in drawing 2 and 3. j - the j-th bit of the high order of a 
destination IP address — expressing — the difference of a table - the bit position of the beginning of the 
destination IP address in comparison with information is shown. First, as initialization, it is referred to as 
j= 1, the address of the root entry of a tree is substituted for A which shows the address of routing table, 
and the fixed root is substituted for NH which shows the NeXT hop etc. (step 1). 
[0017] next, the contents of the address A of a table — read in and difference — information, the number 
of effective bits, the value of 0E, the value of the zero address, the value of IE, and the value of the 
single address — Variables sabun and yuukou and 0 — en, len, and Oad And lad It substitutes (step 2). 
Next, it is [ the j-th bit of the high order of a destination IP address to eye a high order j+yuukou bit, 
and ] sabun. It compares (step 3). When not in agreement as a result of this comparison, retrieval is 
ended, and it considers as the information which acquired the information stored in NH by this retrieval 
(step 4). It is Oen which substitutes the NeXT hop information on Address A for NH when in agreement 
as a result of the comparison of step 3, substitutes j+yuukou +1 for j (step 5), reads the j-th bit of the 
high order of a destination IP address, investigates 0 or 1 (step 6), and corresponds to the value. Or len 
Existence of a child node is checked (step 7 or 8). It is A=0ad when a child node exists. Or A=lad It 
carries out and goes to a child node (step 9 or 10). It returns to step 2 below and searches similarly. 
When a child node does not exist by step 7 or 8, retrieval is ended, and it considers as the information 
which acquired the information stored in NH by this retrieval (step 4). 

[0018] the time of memorizing j in routing table and moving to other nodes, although how not to 
memorize j to routing table in the above-mentioned example was shown ~ a table to j — eye the high 
order j+k bit from the j-th bit of the high order of read in and a destination IP address, and difference — 
you may make it compare information 

[0019] moreover — since the j-th bit of a destination IP address is investigated and it moves from it, 
when moving from a node to a child node — not necessarily — difference ~ it is not necessary to have 
the j-th bit of the high order as information therefore, difference — you may make it have the j+lst bits 
of the high order of the IP address which a child node shows as information as first bit for example, it is 
shown in drawin g 5 - as - Node U — difference — it has 01 **/2 as information, and difference of Node 
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U and a parent node is set to 001 */3 which added the reference bit 0. 
[0020] 

[Effect of the Invention] as mentioned above according to the routing table search method of this 
invention — the number of bits required for one entry of routing table — the conventional approach - bit 
length N of an IP address, and the difference with an IP address shorter than bit length N although 
expressed N+log2 N+R using informational bit length R in addition to this by the approach of this 
invention to this — it becomes N+log2 N+R using informational bit length M. For example, at IPv6, 
although 1 82 bits of information, such as 32,000 and the NeXT hop, of the number of entries of routing 
table were required for the routing table which is 15 bits per one entry and by the conventional 
approach, it can be managed with 58 bits by the approach of this invention. When using memory with 
16-bit width of face, to having been required for 12 pieces per one entry and by the conventional 
approach, by the approach of this invention, it will end with four pieces and the amount of memory can 
be reduced to one third by this invention. 



[Translation done.] 
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